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(54) OPTICAL MACHINING DEVICE

(57)  An optical processing apparatus has high reli-
ability and stable welding quality. In the processing ap-
paratus, a semiconductor laser and an optical system
are disposed to a flow path of processing gas. The gas
protects the semiconductor laser and the optical system
from moisture and dust while cooling them. In addition,
the apparatus also leads the processing gas to flow
through a holder of the optical system to increase cool-

Fig. 1

ing effect for the optical system and to improve an optical
accuracy. The apparatus guides the processing gas
along a surface of a cover glass inside a nozzle ejecting
the processing gas to a workpiece, to prevent the sur-
face of the cover glass from being damaged and
stained. The processing gas is ejected in a direction co-
axial with a direction of output light, so as to shield an
area being processed.
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Description
TECHNICAL FIELD

[0001] The present invention relates to an optical
processing apparatus that processes a workpiece with
laser.

BACKGROUND ART

[0002] A conventional optical processing apparatus
shown in Fig. 2 converges light emitted by semiconduc-
tor laser 101 which converts electrical energy into opti-
cal energy (electric circuit is not illustrated here), and
irradiates the light to workpiece 111. In an optical
processing apparatus used for manufacturing process-
es, radiating faceplate 102 of semiconductor laser 101
and a group of lenses 105 that compose an optical con-
vergence system are provided on their surfaces with
special surface treatment for antireflection of the light in
order to effectively use the optical energy generated.
Respective surfaces of radiating faceplate 102 of the
semiconductor laser 101 and the group of lenses 105
are damaged if getting wet with waterdrops due to, e.g.,
dew formation, thereby preventing the apparatus from
producing a sufficient output.

[0003] To prevent such a problem, the conventional
processing apparatus is equipped with desiccant 113
within hermetically-sealed interior space 103 accommo-
dating the semiconductor laser 101 and the group of
lenses 105. Desiccant 113 prevents contaminant such
as waterdrops from adhering to the surface of radiating
faceplate 102 of the semiconductor laser 101.

[0004] Shielding gas 110 needs to be supplied into in-
process area 112 of workpiece 111 to protect it from sur-
rounding air when the converged light is used for
processing such as welding. For this reason, shielding
gas 110 is supplied usually with side nozzle 108 mount-
ed to a position at an angle different from that of the op-
tical processing apparatus.

[0005] Semiconductor laser 101 and the group of
lenses 105 represent major heat-generating elements.
For the semiconductor laser 101, in particular, a water-
cooling structure is mainly used, while thermo-electric
cooling system using the Peltier effect may be employed
as another method in certain instances. In the group of
lenses 105, if a large temperature change occurs during
the processing in enclosure 104 holding the lenses, the
change influences positional accuracy as well as optical
accuracy of the group of lenses 105 for converging the
light, thus causing a change in the convergent charac-
teristic, that is, performance of the processing. A
processing apparatus may include a part of group of
lenses 105 water-cooled for this reason.

[0006] The group of lenses 105 is provided with cover
glass 107 for protecting them from contaminant gases
such as fumes, emanating particles such as dust gen-
erated during the processing from in-process area 112
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of the workpiece 111.

[0007] The conventional optical processing appara-
tus has a complex structure to accommodate the sem-
iconductor laser 101 and the group of lenses 105, since
employing the conventional method of preventing mois-
ture and dust, which requires an increase in hermeticity
of interior space 103. The processing apparatus also re-
quires a complicated procedure to handle, as it needs
periodical change of the desiccant 113.

[0008] Moreover, a vortex of surrounding air, which
may result in improper shielding of the in-process area
112, may be generated depending on mounting angle 6
of side nozzle 108 for supplying shielding gas 110 to pro-
tect in-process area 112 of the workpiece 111 from the
surrounding air, a distance d from in-process area 112,
and inclination angle y of side nozzle 108 with respect
to direction X of the processing.

[0009] The optical processing apparatus is provided
with a water-cooling structure mainly for the semicon-
ductor laser 101, in order to reduce temperature during
the processing. Even with other cooling methods, a tem-
perature gradient may increase between a cooled end
and a heat source within the semiconductor laser 101 if
a temperature of interior space 103 rises, which leads
to an increase in temperature of the heat source, i.e. a
light-generating section. This affects an operational life
of the semiconductor laser 101.

[0010] In addition, it is difficult to cool the entire group
of lenses 105 due to problems relative to water-cooling
of the group of lenses 105, such as difficulty in ensuring
water-tightness, complexity of the structure, increase in
processing cost associated with these problems. Ac-
cordingly, there has been a limitation in maintaining the
processing performance stable. Furthermore, cover
glass 107 is liable to being stained quickly as being ex-
posed directly to contaminant gas and emanating parti-
cles. This requires cover glass 107 to be replaced
promptly in order to be prevented from degradation of
the processing performance, thereby giving rise to a
problem in work-hours and cost.

DISCLOSURE OF THE INVENTION

[0011] An optical processing apparatus which is eas-
ily handled and has an outstanding processing perform-
ance is provided.

[0012] The optical processing apparatus includes a
laser source, an enclosure which accommodates the la-
ser source and having an inlet opening for introducing
gas and an outlet opening for discharging the gas, alens
disposed to a path of laser irradiated from the laser
source, a lens holder for supporting the lens, and a cyl-
inder covering an exterior of the lens holder to form a
space with the lens holder for guiding the gas to flow
through the space.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

Fig. 1 is a sectional view depicting an internal struc-
ture of an optical processing apparatus according
to an exemplary embodiment of the present inven-
tion.

Fig. 2 is a sectional view of the principal portion of
a conventional optical processing apparatus, illus-
trating its internal structure and a state of process-

ing.
DESCRIPTION OF THE PREFERRED EMBODIMENT

[0014] An optical processing apparatus according to
an exemplary embodiment of the present will be de-
scribed referring to Fig. 1. For processing, the optical
processing apparatus uses shielding gas 10 of argon
and/or nitrogen as principal component for welding. Gas
10 introduced from gas inlet 9, which serves as a gas
intake opening, enters interior space 3, and passes by
water-cooled semiconductor laser 1, i.e. a laser source,
and an optical system in the vicinity of it. Then, gas 10
passes through slit 14 serving as a gas outlet opening
provided around lens holder 6 flows through a space
formed between enclosure 4 and the lens holder 6. The
gas is then discharged to outside after being rectified
with nozzle 8 in such a manner that it envelops an area
under the processing on workpiece 11.

[0015] Gas 10 is purified to maintain its dry condition
in interior space 3, and to gain effectiveness of dust pre-
vention. Gas 10 removes heat generated in semicon-
ductor laser 1 and the nearby optical system. The air-
cooling function further improves the cooling effect as
compared with an apparatus including semiconductor
laser 1 cooled only by water. In addition, the air-cooling
function of gas 10 suppresses temperature rise of lens
holder 6 as flowing through periphery of lens holder 6,
and maintains accuracy of the optical system. Nozzle 8
changes a course of flowing gas 10 of which part flows
along a surface of cover glass 7, and thus protects sur-
faces of lenses from contaminant gases such as fumes,
emanating particles such as dust produced around in-
process area 12. Accordingly, gas 10 prevents the con-
taminant gases and the emanating particles from reach-
ing the surface of cover glass 7, and avoids the surface
of the glass from being stained, thereby maintaining
steadiness of the processing performance of the appa-
ratus.

[0016] Gas 10 is ejected from nozzle 8 and blasted
upon the workpiece 11 along a direction coaxial with the
laser converged and irradiated by the group of lenses
5, thereby uniformly shielding in-process area 12. This
provides the apparatus with perpetual shielding effect
with little influence of a direction, distance in processing.

10

15

20

25

30

35

40

45

50

55

INDUSTRIAL APPLICABILITY

[0017] An optical processing apparatus according to
the present invention has an improved moisture-proof-
ing capability as well as dust-proofing capability, and
thereby having an improved reliability, since including a
semiconductor laser and a neighboring optical system
operating in clean gas environment inside the optical
processing apparatus. The gas is also used to air-cool
heat generated by the semiconductor laser and the
neighboring optical system, so as to provide the appa-
ratus with a longer operational life than an apparatus
employing only a water-cooling method.

[0018] The optical processing apparatus according to
the invention since including an air-cooled optical sys-
tem, has accuracy of the optical system, and stabilize a
processing performance.

[0019] The optical processing apparatus according to
the invention prevents contaminant gases and emanat-
ing particles generated in an in-process area from
reaching a surface of the optical processing apparatus,
thereby reducing working time and cost needed for the
maintenance.

[0020] In addition, the in-process area, since being
shielded with processing gas, is processed at a high
quality.

Claims
1. An optical processing apparatus comprising:

a laser source;

an enclosure accommodating said laser light
source therein, and having an inlet opening for
introducing gas and an outlet opening for dis-
charging said introduced gas;

alens disposed to a path of laser irradiated from
said laser source through said enclosure;

a lens holder for supporting said lens; and

a cylinder communicated to said enclosure, for
covering an outer periphery of said lens holder
to form a space with said lens holder for guiding
said discharged gas to flow therethrough.

2. An optical processing apparatus according to claim
1, further comprising a nozzle connected to a laser
irradiating portion of said cylinder, said nozzle in-
cluding a tip end having a diameter smaller than a
diameter of said irradiating portion, wherein said
gas guided through said space flows into said noz-
Zle.

3. An optical processing apparatus according to claim
2, wherein said nozzle has a shape that leads said
gas to flow along said irradiating portion of said cyl-
inder.
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An optical processing apparatus according to claim
2 or 3, wherein said gas flows from said nozzle in
the same direction as an irradiating direction of said
laser light.
An optical processing apparatus according to any
one of claims 2 to 4,

wherein said lens holder and said cylinder
have cylindrical shape, and

wherein said nozzle has a conic shape with 10
an opening in said tip end, and covers said irradiat-
ing portion of said cylinder for said laser.
An optical processing apparatus according to any

one of claims 1 to 5, wherein said gas is shielding 75
gas for welding.
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